Psychiatric research productivity differs substantially between countries and world regions as measured by publication in journals with a high impact factor. For instance, comparatively little research published in such psychiatric journals comes from low- and middle-income nations (Patel & Kim, [@r5]; Mari *et al*, [@r4]). While the disparity between high- and low-income nations in producing and publishing in peer-reviewed psychiatric journals is well described (Patel & Kim, [@r5]; Mari *et al*, [@r4]) and understandable given the economic constraints inherent to lower-income countries, little research has investigated how well the nations producing considerable amounts of influential psychiatric research represent the world's population.

In 2001, Patel & Sumathipala compared numbers of publications in six high-impact psychiatric journals over 3 years (1996--98) by 'Euro-American' countries (including countries in Western Europe, North America and Oceania) and the rest of the world and found considerable underrepresentation by countries not from Euro-America in the influential psychiatric literature -- only 6% of the research was published by countries that together accounted for over 90% of the world's population. They and other authors have offered prescriptions for increasing high-impact publication among international psychiatric researchers (Patel & Sumathipala, [@r6]; Maj, [@r3]; Coverdale *et al*, [@r2]; Balon *et al*, [@r1]).

In this study, we extend the work of Patel & Sumathipala ([@r6]) by examining whether recommendations to facilitate more influential research and publications from underrepresented world regions have been successful and by estimating how well research published in psychiatric journals with a high impact factor represents the world's population. To do so, we replicate parts of Patel & Sumathipala's study but use additional journals in 1998 and compare the results with findings a decade later, in 2008. While much of the previous research on this topic has focused on publication disparities between high-income countries and low- and middle-income countries, our primary objective is to examine how psychiatric research reported in these journals represents the world's population. Furthermore, we briefly outline some future directions for research to monitor global representation in the psychiatric literature.

Methods {#s1}
=======

From the Journal Citations Report Science Edition for 2008, we extracted the impact factor for each of the listed psychiatric journals. Impact factors can be considered an estimate of the influence a journal has on research. We selected the ten psychiatric journals with the highest 1-year and 5-year impact factors in 2008.

From the published author affiliation section of all papers published in the ten journals with the highest 1-year and 5-year impact factors in 2008, and in these same journals in 1998 (which were also among the journals with the highest impact factors at that time), we extracted the country of the institutional affiliation of the first author of each paper and tallied the number of first authors by country. We combined the published articles by country into world regions as defined by the Population Reference Bureau, a widely accepted source for regional populations.

We divided the total number of first authors for each world region by the population of the region according to population estimates obtained from the Population Reference Bureau to obtain an estimate of the ratio of articles published to population in each world region during 1998 and 2008. Finally, we compared the number of articles published (again, as a population ratio) for each region in 1998 and 2008 to examine whether underrepresented regions in 1998 had become better represented a decade later.

Results {#s2}
=======

The ten journals in psychiatry with the highest 1-year and 5-year impact factors in 2008 were: *Archives of General Psychiatry, Molecular Psychiatry, American Journal of Psychiatry, Biological Psychiatry, Neuropsychopharmacology, Schizophrenia Bulletin, British Journal of Psychiatry, Journal of Clinical Psychiatry, Journal of Child Psychology and Psychiatry* and *Journal of the American Academy of Child and Adolescent Psychiatry*. The top ten journals were the same for both 1-year and 5-year impact factors, although the order was not identical.

In 1998, among the 18 world regions as classified by the Population Reference Bureau, North America, Northern Europe, Western Europe and Oceania had the highest paper/population ratios ([Table 1](#t1){ref-type="table"}), producing 951 of the 1029 articles (92.4%) published in the ten journals in 1998 while representing only 10.3% of the world's population.

###### Number of papers published in the top ten psychiatric journals (by impact factor) from each of the 18 Population Reference Bureau regions in 1998 and 2008, number per million persons in each of those years, and change in number per million 1998--2008

  Region               Number of papers published   Papers/million persons   Change in number of papers/million persons, 1998--2008          
  -------------------- ---------------------------- ------------------------ -------------------------------------------------------- ------ -------
  Northern Africa      0                            0                        0.00                                                     0.00   0.00
  Western Africa       0                            0                        0.00                                                     0.00   0.00
  Eastern Africa       0                            0                        0.00                                                     0.00   0.00
  Middle Africa        0                            0                        0.00                                                     0.00   0.00
  Southern Africa      1                            2                        0.02                                                     0.03   0.01
  North America        685                          899                      2.28                                                     2.64   0.36
  Central America      0                            1                        0.00                                                     0.01   0.01
  Caribbean            0                            0                        0.00                                                     0.00   0.00
  South America        3                            12                       0.01                                                     0.03   0.02
  Western Asia         19                           23                       0.11                                                     0.10   −0.01
  South Central Asia   4                            5                        0.00                                                     0.00   0.00
  South-East Asia      0                            0                        0.00                                                     0.00   0.00
  East Asia            20                           53                       0.01                                                     0.03   0.02
  Northern Europe      165                          225                      1.75                                                     2.29   0.54
  Western Europe       75                           180                      0.41                                                     0.95   0.54
  Eastern Europe       0                            4                        0.00                                                     0.01   0.01
  Southern Europe      31                           57                       0.22                                                     0.37   0.15
  Oceania              26                           66                       0.91                                                     1.90   0.99
  Total                1029                         1527                                                                                     

The results were similar in 2008 -- the North American, Northern European, Oceanic and Western European regions had the highest rates of publication ([Table 1](#t1){ref-type="table"}), producing 89.7% of the 1527 papers published in these journals despite containing as a group only 9.8% of the world's population. Further, North America, Northern Europe, Oceania and Western Europe showed the greatest increases between 1998 and 2008 in publications per head of population ([Table 1](#t1){ref-type="table"}, [Fig. 1](#f1){ref-type="fig"}).
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Discussion {#s3}
==========

We found that the vast majority of psychiatric research published in journals with a high impact factor in 2008 came from lead authors located in world regions that represented only a small part of the worlds' population, a publication pattern essentially unchanged from 1998 (Patel & Sumathipala, [@r6]). North America, Northern Europe, Oceania and Western Europe continued to produce most of the papers published in the top ten psychiatric journals, and few articles published in these journals came from lead authors in Africa, Asia or South America, regions that accounted for the majority of the world's population.

In fact, publication rates in these journals increased from 1998 to 2008 in North America, Northern Europe, Oceania and Western Europe ([Table 1](#t1){ref-type="table"}, [Fig. 1](#f1){ref-type="fig"}). Although many regions showed little or no increase in publication per million people, some with low publication rates in 1998, such as Southern Africa, South America and East Asia, had small increases in publication rates between 1998 and 2008, with, for example, South America increasing from 0.01 to 0.03 and East Asia increasing from 0.01 to 0.03. While encouraging, these increases were smaller in absolute terms than the increases seen in North America, Northern Europe, Oceania and Western Europe, with, for example, Oceania increasing from 0.91 to 1.90 and Western Europe increasing from 0.41 to 0.95, suggesting that the factors underlying the disparities in publication rates in 1998 remained largely intact in 2008.

These findings suggest that psychiatric research published in journals with a high impact factor may represent only a small part of the world's population, despite strategies recommended by researchers and institutions to address the imbalance (Patel & Sumathipala, [@r6]; Maj, [@r3]; Coverdale *et al*, [@r2]; Balon *et al*, [@r1]) and the expansion of global mental health initiatives in the same period (Balon *et al*, [@r1]).

We recognise that selecting those journals with a high impact factor is only one way to identify influential research. Future research could examine collaborations between authors in different world regions (Maj, [@r3]) or the actual subject pools used in studies (Patel & Kim, [@r5]). Acceptance rates for submissions from underrepresented regions to the journals could also be compared with acceptance rates for submissions from over-represented regions (Patel & Kim, [@r5]). We also realise that psychiatric researchers from underrepresented world regions could be improving their publication rates in psychiatric journals with lower impact factors, and this is another possibility to explore in future research.

Despite previous recommendations to improve global representation in psychiatric research, much of the world's population still appears to be underrepresented in highly influential psychiatric journals. More effective actions need to be taken to achieve truly globally representative psychiatric research (Maj, [@r3]).

[^1]: The authors acknowledge Jenny Lake, Brian Larson, Helena Mavromatis and Jamie Moses for their help in data collection.
